Body water content of infants and young children has been measured using indicator-dilution techniques (Friis-Hansen, 1957; Smull, 1958; Hanna, 1960; Cheek, 1961; Clapp, Butterfield, and O'Brien, 1962; Maclaurin, 1966) . Electrolyte content has been measured using these techniques (Forbes, 1952; Cheek, 1954; Corsa et al., 1956) . Indicatordilution studies have some limitations and are laborious to perform.
Measurement of body water and electrolyte contents by means of skeletal muscle biopsy is a well-recognized technique in adults (Bergstrom, 1962; Graham, Lamb, and Linton, 1967; Flear, Florence, and Williams, 1968) . It is simple, quick, and easy, and gives results at least as accurate as indicator-dilution techniques. Nichols, Hazlewood, and Barnes (1968) have used percutaneous needle biopsy to study some aspects of skeletal muscle biochemistry in children. The following presentation gives the findings of muscle biopsy studies carried out on a series of normal children.
Subjects and Methods Thirty-three normal children have been studied ranging in age from 2 weeks to 9 years. They were all Received 10 November 1969. admitted to hospital for elective surgical procedures. None had clinical evidence of fluid and electrolyte imbalance or any disease process likely to cause this. The details of the procedure were explained to all the parents and their content was freely given.
A small piece of skeletal muscle (100-150 mg.) was taken from a muscle exposed by the surgical incision (rectus abdominis or internal oblique in all cases). This biopsy was divided into three portions, after removing any excess blood and connective tissue. Analysis of the water and electrolyte contents and partition into extraand intracellular phases was then carried out as previously described (Graham et al., 1967 There was no clinical evidence of abnormality in these patients and they have therefore been included as normal; possible causes for this will be discussed later. These biopsy specimen results are further analysed in Fig. 1 to 6. Fig. 1 and 2 show, respectively, the total and extracellular water content of muscle. There is a tendency for both to decrease with age. Fig. 3 and 4 show the total sodium and chloride content of muscle. The values are initially high but tend to fall into the adult range around 18 months to 2 years. Again there is an increase in both in the youngest children, but after about 6 months both approximate closely to the normal adult range.
A highly significant correlation exists between the extracellular water and total sodium content of muscle, throughout the entire age range studied (Fig. 7) . A similar correlation is found between intracellular water and total potassium content (Fig. 8 ). These correlations have been shown for normal adults (Graham et al., 1967) , and therefore appear to hold good at all ages. Because of these Muscle Biopsy Measurement of Body Water and Intracellular Electrolytes close relationships, the intracellular electrolyte concentrations lie within relatively narrow limits at all ages, and the mean values for this whole series are close to that of normal adults, being: potassium 167 ± 13 mEq/litre cell water (± one SD); sodium 20 ± 7 mEq/litre; and chloride 4-4 ± 0-2 mEq/ litre. Discussion Previously reported work on body water and electrolyte content in young children has utilized tracer-dilution methods which have distinct limitations. Incomplete equilibration or entry into compartments other than those under study, and loss of tracer from the body, can introduce error, especially under pathological conditions. Furthermore, there may be a possible radiation hazard in the administration of radioisotopes to children.
The advantage of muscle biopsy studies is that no tracer substances are given, only endogenous water and electrolytes being measured. The method is quick and simple, and the results obtained correlate well with measurements of total body content both in adults (Muldowney and Williams, 1963) and children (Nichols et al., 1969) .
We have only taken specimens from children having surgical procedures, using muscles exposed by the surgical incision. This, however, raises some problems. It is difficult to find very young children who are having surgery and in whom it seems fairly certain that the body water and electrolyte contents have not been altered. Furthermore, these children may have had normal eating and drinking habits upset by admission to hospital. Friis-Hansen (1957) and Corsa et al. (1956) believe that there is a further slow fall in extracellular water and chloride content after this age, and that adult values are not reached till adolescence, but this is not obvious in our series.
On the other hand, high intracellular water and potassium contents in the newborn fall quickly to adult levels by about 6 months. Clapp et al. (1962) have shown a similar fall in intracellular water; Friis-Hansen (1957) 
